INTRODUCTION
Defending the plants and crops against pests is inevitable in recent agriculture production. An important part of this defense is the chemical plant protection, born around the 2 nd world war. Paul
Hermann Müller discovered the insecticidal effect of DDT that time (1939), followed by the extremely extensive use of this chemical. Owing to its effectiveness -that was used against malaria with success -DDT was very popular in that time, Paul Hermann Müller even received Nobel prize for his discovery in 1948.
In that time the only purpose of these chemicals was to eliminate the pests, regardless of their persistency, degradation time, capability of bioaccumulation etc. Writer Rachel Carson was one of the first oppositioners, who drew the attention to the enormous dangers meant by these chemicals.
Among others, her bestseller book, Silent Spring led to the foundation of numerous environmental organizations, and to the regulation of pesticides that led to the ban of DDT.
DDT was followed by other chemicals, nowadays there are more than 1000 authorized pesticides on the market, the distribution and application of which fall under strict regulation. An important part of this regulation is the analysis of pesticide residues and their metabolites.
In order to determine the concentration of these residues analysts have to develop selective and multi-component methods. For such purposes gas or liquid chromatography (GC, LC) coupled to mass spectrometric (MS) detection are far by the most used instruments.
During my Phd work I tried to develop and validate LC-MS methods that can be used in 'reallife' practice, and to prove their applicability, I used them on real, commercial samples.
AIMS
The experiments presented in the dissertation can be divided into three main topics. My aims in these topics were as follows:
1. Development of a multi-component method for the determination pesticides residues in vegetable oils by LC-MS/MS technique. In this topic my aims were:
 selecetion of components to analyze and optimizing their MS/MS detection  optimizing the chromatographic separation  testing the applicability of the 'modified-QuEChERS' sample preparation on vegetable oils During the re-analyzes of positive samples the so-called 'fragmentation-degradation' technique was used in order to find tentative pesticide metabolites. The method is based on the monitoring of fragment ions: if on the chromatogram of a fragment ion (or a base molecule) more than one peak can be observed that suggests the presence of a molecule with a similar structure (a possible metabolite). Searching of metabolites is carried out by checking the mass spectra in these retention times. This search is fostered by characteristic isotopic pattern (e.g. chlorine or sulphur atoms in the molecule).
MATERIALS AND METHODS

RESULTS
During the analyzes of vegetable oils first choosing of components to analyze were chosen.
When the list was complete (consisting of 50 compounds) optimization of their MS/MS detection was performed. Optimal parameters were successfully chosen for 44 out of the 50 selected compounds, six compounds were deleted from the method because of sensitivity issues.
During the optimization of the chromatographic separation the initial, linear gradient program with a run time of 45 minutes was successfully reduced to 35 minutes by inserting steps in the gradient program. With use of the optimized method selectivity increased, compound were better resolved from each other.
In the matrix effect study -as expected -the most moderate effects were observed when the most sophisticated clean-up procedure (PSA+C 18 +GCB) was used. With this method moderate matrix effects were observed regardless of the oil sample. By reducing the efficiency of the cleanup more remarkable matrix effects were observed, especially in the case of sunflower and olive oils, while in rapeseed and palm oil no such difference could be observed between the methods. Results of the recovery study were in contradiction with that of former studies published earlier, as when the PSA+GCB+C 18 sorbent combination was used no acceptable recoveries could be obtained. The reason behind was the GCB sorbent as it adsorbed not only the matrix components but the analytes of interest too, resulting in very poor recovery values. By omitting this sorbent significantly higher recoveries could be achieved, while when C 18 was also omitted somewhat worse results were observed, especially in the case of palm oil. Based on these results it can be concluded that in some cases sacrificing the efficiency of the clean-up step might be necessary in order to avoid the loss of the analytes of interest during sample preparation.
As a conclusion, with the use of PSA+C 18 sorbent combination I managed to develop a multicomponent method that is suitable for the analyzes of 44 pesticides in vegetable oil matrices. The excessive adsorption ability of GCB sorbent can influence adversely the method performance, hence its use and the used quantity should be justified and to be optimized carefully.
The first step in the development of the database-based screening method was to create the list of analytes. To exploit the advantages of the TOFMS instrument (i.e. the theoretically unlimited number of components that can be analyzed simultaneously) wide scale of pesticides were covered by the method. For this purpose databases already published were used, supplemented with the results of an internet survey of pesticides. The database consists of approx. 1400 compound in its present state. The list then was filled up with chemical structure and theoretical mass-to-charge ratio data, and the database was created in .csv format. 850 out of the 1400 compounds are base pesticide molecules, 447 are fragment molecules and 99 are pesticide transformation products.
Parameters used in the automated search process were set up based on literature data: for minimal peak area 300 cps was set and for relative mass error ±5ppm was chosen.
The applicability of the screening method was tested by analyzing 29 fruit and vegetable samples. During the comparison study in 24 cases occurred that compounds were detected only with the automated screening method. Three of them were base pesticide molecules (cyproconazole, chlorantraniliprole and fluopicolide) not analyzed (implicitly not detected) in the MS/MS method. It worth mentioning that cyproconazole was found in a head lettuce sample, a commodity that should not contain any detectable residue of this compound. Four compounds were metabolites identified earlier, that were also omitted by the MRM method. Interestingly, eight compounds were detected only with TOFMS despite that they were included in the dedicated MRM method. The reason behind can be the high sensitivity of TOFMS instrument in full-scan mode, facing a somewhat decreased sensitivity on the other side in the MRM-EPI method (more than 300 compounds monitored). Furthermore, checking the MRM transitions in the MRM method revealed that in the case of two compounds (iprodione and penconazole; both containing two chlorine atoms) MS/MS optimization was carried out to the less intensive M+2 ion.
Based on the results of the comparison study it can be concluded that the automated, database-based screening process can be used successfully in wide-scale screening methods, showing good agreement with the results of the dedicated tandem-MS method. It can be seen also that the somewhat lower sensitivity of TOFMS is compensated by its capability for non-target analyses, successfully detecting not expected residues (e.g. the case of cyproconazole).
Search for metabolites was carried out by analyzing the previously mentioned 29 'positive' fruit and vegetable samples, seeking the metabolites of the pesticides found earlier. Understandably, because of its 'target analysis' nature, no metabolites were found with the MS/MS instrument. Reanalyzing them with TOFMS revealed the presence of such residues in 29 cases. This high number shows the applicability of the searching developed method; on the other hand it draws the attention to the frequency of metabolite residues found in food samples, justifying the necessity of the development of metabolite searching methods.
Most of the metabolites found by the developed method were compounds reported earlier, it worth mentioning though that, according to the searching protocol reported, in all cases relying on literature data was a later step after detection in order to identify the metabolite detected (not the other, also applicable though reverse way, i.e. searching metabolites found in literature in a targeted way).
A specific type of degradation products (glycoside derivatives) were found in a relatively high amount (in some cases in higher concentration than that of the parent compound). Generally glycoside transformation products are considered to be less toxic owing to their higher polarity.
However, because of this feature their recovery from samples might be lower using conventional sample preparations, leading to the underestimation of their concentration and the threat meant by them to consumers. This possibility along with the lack of toxicological surveys of glycoside metabolites draws the attention to the monitoring of these kinds of compounds.
One of the advantage of the searching method is that the presence of metabolites can be revealed quickly and easily only by monitoring fragment ions. However, this is also a drawback, since (apart from some special cases) it strongly relies on the fragment ions. Some of the drawbacks can be eliminated by including the most fragment ions in the accurate-mass database.
Some of my results to highlight: 2 nd phase degradation product of iprodione was found, a metabolite not reported earlier; an in-house made metabolite standard (fenhexamid-glycoside) was used for qualitative and quantitative analyses.
The large number of metabolites found during the study showed that the limits of pesticide analyes should be expanded. Wide-scale screening methods are needed to complement the results of conventional 'target' methods in order to provide more realistic results. I think during my work I managed to develop a method that meets the above mentioned requirements, and stands it ground among the method reported earlier. 
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